Self-assembled monothiol-terminated hyperbranched polyglycerols on a gold surface: a comparative study on the structure, morphology, and protein adsorption characteristics with linear poly(ethylene glycol)s.
Monothiol-terminated hyperbranched polyglycerols (HPGs) were synthesized by ring-opening polymerization of glycidol from partially deprotonated 2,2'-dihydroxyethane disulfide as the initiator and subsequent reduction of the disulfide group. Two molecular weights of HPG thiols were synthesized. The molecular weights of the polymers were determined by MALDI-TOF analysis, and the presence of thiol was verified by Ellman's assay. The self-assembly of HPG thiols on gold was studied and compared with that of linear poly(ethylene glycol) (PEG) thiols utilizing various surface analysis techniques. Monothiol-functionalized HPGs readily adsorbed to a gold surface and formed highly uniform thin films on the surface. The graft density of the HPG layer decreased with an increase in the molecular weight of the polymer. The amount of polymer on the surface increased with increasing incubation concentration and saturated above 6 g/L polymer concentration. Generally, HPG thiols gave lower graft density compared to linear PEG thiols of similar molecular weight. AFM morphological studies showed that HPG thiols form more uniform and smooth surface films compared to PEG thiols. Incubation of a polymer-coated surface (HPG thiols and PEG thiols) with bovine serum albumin and immunoglobulin showed that the high molecular weight hyperbranched polyglycerol was more resistant to protein adsorption than linear PEG of similar molecular weight or lower molecular weight HPG. The protein adsorption decreased with increasing graft density of the HPG chains on the surface. Our results show that HPG could be a good alternative to PEG in the development of nonfouling functional surfaces.